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Abstract 
Travel efficiency and traffic safety of unsignalized intersections are two main objectives considered in traffic management 
and control. Stop sign and yield sign are the most common traffic signs to display the right of the way for all direction vehicle 
flows of unsignalized intersections. While in most cities in China, signalized control are always adopted for all intersections 
without considering level of traffic flow volume. This paper analyzes the difference between the stop sign intersection and 
yield sign intersection from the aspects of delay analysis. Firstly, intersections are designed in VISSIM software and traffic 
flow performance is validated via VISSIM. Then average vehicular delay under different traffic volumes is analysed under 
stop sign and yield sign respectively. Taking the lowest delay as the optimal objective, the critical traffic volume is proposed 
to set stop sign or yield sign. The results can be used in practice to guide the installation of traffic signs.  
© 2013 The Authors. Published by Elsevier B.V.  
Selection and/or peer-review under responsibility of Chinese Overseas Transportation Association (COTA). 
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1. Introduction 
In most cities in China, most of the intersections are controlled by traffic signal lights, no matter what level is 
the traffic flow volume. This, although may increase safety, obviously decrease the efficiency of the throughput. 
On the other hands, there are quite a few intersections with low traffic volume have no control and management 
measures, which leave the decision of safety and efficiency to drivers themselves. This may cause severe 
potential safety troubles. To improve traffic safety and decrease travel delay, it is appropriate to take some control 
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measures for those intersections with medium or low traffic volumes, such as traffic signs (Peikun Yang and Bing 
Wu, 2004). Stop sign and yield sign are the most common traffic signs for  unsignalized intersection.  
Most researches concentrate on the signalized intersection and stop sign intersection. Pu, Long and Yang 
(2004) compared the average vehicular delay under stop sign and traffic signal, then selected the management 
with lower delay as the optimal means. They gave the vehicular traffic signal warrant for two-way stop-
controlled intersections. Keay,  Jastia, Munoza et al. (2009) chose 1425 drivers aged between ages 67 and 87 
residing in Salisbury Maryland to enroll in a longitudinal study of driving to determine visual and cognitive 
predictors for older drivers' failure to stop at stop signs. Polus, Abishai (1985) investigated whether stop signs 
differ from yield signs in terms of their associated accident rates, and whether or not an increase in level of traffic 
control is necessarily beneficial to traffic safety at all hazardous urban intersections. Increasing the control level 
at unsignalized intersections would not necessarily result in an overall reduction in accidents. 
Specific warrants for installation of stop and yield signs at low volume intersections are not included in the 
current Manual on Uniform Traffic Control Devices for Streets and Highways (MUTCD) or other national policy 
manuals (Stockton and William R,1984). Uncontrolled intersection vehicle delay is of great significance for 
evaluating the intersection service level (Shumin Feng and Xianglong Sun, 2011). This paper compares delays of 
the stop sign intersection and the yield sign intersection. The reminder of the paper is as follows: Part 2 compares 
the stop sign intersection with the yield sign intersection from the size of the two traffic signs and the design 
speed of the intersections; Part 3 gives a detailed discussion of the research intersection; Part 4 describes the 
parameters in the simulation; Part 5 analyzes the results of the simulation; Part 6 concludes the work. 
2. Analysis of stop sign and yield sign intersection 
Unsignalized intersections have more traffic conflict points than signalized intersections. Pedestrians and non-
motorized vehicles have a large traffic interference on traffic. At present in China, most of the unsignalized 
intersections have no traffic signs or traffic markings, or traffic signs and traffic markings are set unreasonable. 
Traffic signs can provide accurate, timely and adequate road traffic information for drivers and other road 
users. They can also guide and organize multi-direction traffic flow (Zhiwei Yu, 2011). It can be said that traffic 
signs largely determine the understanding of road users on road traffic conditions, so traffic signs play an 
important role on the traffic safety. The following analyze stop sign and yield sign of unsignalized intersections.  
2.1 Stop sign intersections 
The shape of stop sign is octagon, and it has white character on red background. Stop sign is shown in Figure 
1. 
 
 
Fig. 1. Stop sign 
Table 1 demonstrates the relationship between size of stop sign and design speed (Peikun Yang and Bing Wu, 
2004). 
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Table1. Relationship between size of stop sign and design speed 
Design speed(km/h) 100-120 71-99 40-70 <40 
Stop Sign 
outside length of the sign: D (cm) - - 80 60 
width of white border: b (cm) - - 3.0 2.0 
width of lining edge: c (cm) - - 0.6 0.4 
The prevailing rule of the stop sign intersection is operated as follows: the major stream have priority to cross 
the intersection without avoiding the minor stream. Whenever vehicles on minor road approach to the 
intersection, they should stop and watch the vehicles on major road. If no vehicles are on major road or 
acceptable gap exists, vehicles on minor road can cross the intersection.  
Stop sign intersection can be classified as two-way stop sign intersection and all-way stop sign intersection. At 
two-way stop sign intersections, stop signs only set in the minor entrances. However, at all-way stop sign 
intersection, stop signs set in all the entrances. 
2.2 Yield sign intersection 
The shape of yield sign is octagon, and it has black character on white background. Yield sign is shown in 
Figure 2.  
 
 
Fig. 2. Yield sign 
Table 2 demonstrates the relationship between size of yield sign and design speed (Peikun Yang and Bing Wu, 
2004). 
Table 2. Relationship between size of yield sign and design speed 
Design speed(km/h) 100-120 71-99 40-70 <40 
Yield Sign 
side length of the triangle: a (cm) - - 90 70 
width of red border: b (cm) - - 9 7 
width of lining edge: c (cm) - - 0.6 0.4 
 
The prevailing rule of the yield sign intersection is operated as follows: when vehicles on minor road enter the 
intersection, they do not need to stop and wait, but they must slow down and vehicles on the main road have 
priority. The minor stream can cross major stream if acceptable gap exists. 
2.3 Difference of the two intersections 
The prevailing rules of the two intersections determine the priority of each road. Compared to the stop sign 
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intersection, there is no mandatory rule about stopping at the yield sign intersection. The stop sign intersection 
reduces the conflict points. We compare the delay of the stop sign intersection and the yield sign intersection 
under the same volume. Then the safety and capacity of the unsignalized intersection can be improved according 
to the settings of the traffic signs.  
3. Design of the unsignalized intersections in VISSIM 
Microscopic traffic simulation can visually reflect temporal and spatial variations of the traffic flow, and has a 
high degree of flexibility and accuracy of the description of the behavior of actual traffic (Junhao Yu and Xiaofa 
Shi, 2009). This article uses VISSIM microscopic simulation software to evaluate the yield sign intersection, two-
way stop sign intersection and all-way stop sign intersection. The evaluation index is output by the simulation 
detector in time.  
The research area is the unsignalized intersection. It is intersected by two roads. Each road is two-way two-
lane. We assume that east-west direction road is the major road and north-south direction road is the minor road. 
The width of each lane is 3.5m. 
The yield sign intersection, the two-way stop sign intersection and all-way stop sign intersection are taken as 
the research scope. By setting the priority rule of the intersection in VISSIM, the vehicles on east-west direction 
have the priority to cross the intersection. The yield sign intersection is shown in Figure 3(a). At the minor 
entrances, stop signs are set. Then two-way stop sign intersection is shown in Figure 3(b). At all the entrances of 
the intersection, stop signs are set. All-way stop sign intersection is shown in Figure 3(c). 
 
(a) yield sign intersection (b) two-way stop sign intersection (c) all-way stop sign intersection
stop signpriority road stop sign
 
Fig. 3. VISSIM simulation model for the intersection  
4. Case study 
4.1 Test intersection 
The research area is the unsignalized intersection. We choose three control methods, and the three control 
methods are shown in Figure 3. By changing the total volumes of intersection, the delay of the unsignalized 
intersection is evaluated. The advantages and disadvantages of the three control methods under the same volume 
are analyzed. 
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4.2 Simulation scenarios 
To examine the different traffic flow conditions and fluctuation in the unsignalized intersections, this study 
designs various simulation scenarios, the specification of simulation scenario is as follows: 
(1)East entrance lane has the same traffic demand with west entrance lane, and south entrance lane has the 
same traffic demand with north entrance lane. 
(2) When the volume in the minor entrance lane is a quarter of that in the major entrance lane, the total traffic 
volume of the intersection is set as follows: 750veh/h, 1000veh/h, 1250veh/h, 1500veh/h, 1750veh/h. It is shown 
in Table 3. 
(3) When the volume in the minor entrance lane is half of that in the major entrance lane, the total traffic 
volume of the intersection is set as follows: 900veh/h, 1200veh/h, 1500veh/h, 1800veh/h, 2100veh/h. It is shown 
in Table 4. 
(4)The simulation has two scenarios, one is that there are no turning vehicles in the intersection and the other 
is that there are turning vehicles in the intersection. The turning ratio of left-straight-right is 0.15-0.70-0.15 (Hao 
Wang et al., 2007). 
(5)According to the actual situation of the unsignalized intersection, the desired speed of the vehicles is set as 
30km/h (20-40km/h). 
(6)Simulation length is 1hour. To avoid the randomness of simulation results, an average of 10 simulation runs 
has been used. 
Table 3. Volume of the intersection  
Direction Volume(veh/h) 
East 300 400 500 600 700 
West 300 400 500 600 700 
South 75 100 125 150 175 
North 75 100 125 150 175 
Total 750 1000 1250 1500 1750 
Table 4. Volume of the intersection  
Direction Volume(veh/h) 
East 300 400 500 600 700 
West 300 400 500 600 700 
South 150 200 250 300 350 
North 150 200 250 300 350 
Total 900 1200 1500 1800 2100 
5. Results 
Performance index in this study is average delay. At yield sign intersection and two-way stop sign intersection, 
delay of the minor roads is evaluated. At all-way stop sign intersection, delay of the intersection is evaluated. 
These indicators reflect the operation performance of the intersection.  
Table 5, 6 list the evaluation result of the intersection under different volumes. In Table 5, vehicles in the 
entrance move straight and there are no turning vehicles in the intersection. In Table 6, the turning ratio of left-
straight-right is 0.15-0.70-0.15.  
Table 5. Delay of the intersection without turning vehicles  
(a)The volume in the minor lane is a quarter of that in the major lane 
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Total volume 
(veh/h) 
Yield sign intersection Two-way stop sign intersection All-way stop sign intersection 
Minor Delay(s) Minor Delay(s) Average Delay(s) 
750 2.7 7.6 10 
1000 4.8 9.2 15.8 
1250 7.9 12.1 33.5 
1500 14.0 16.8 43.7 
1750 28.9 29.5 44.1 
(b)The volume in the minor lane is half of that in the major lane 
Total volume 
(veh/h) 
Yield sign intersection Two-way stop sign intersection All-way stop sign intersection 
Minor Delay(s) Minor Delay(s) Average Delay(s) 
900 3.4 8.6 9.9 
1200 5.5 11.6 15.1 
1500 10.6 17.1 30.8 
1800 25.5 35.2 40.1 
2100 64.7 73.4 41.2 
Table 6. Delay of the intersection with turning vehicles 
(a)The volume in the minor lane is a quarter of that in the major lane 
Total volume 
(veh/h) 
Yield sign intersection Two-way stop sign intersection All-way stop sign intersection 
Minor Delay(s) Minor Delay(s) Average Delay(s) 
750 4.1 10.4 10.3 
1000 7.0 16.1 17 
1250 14.4 35.5 38.4 
1500 29.1 80 46.1 
1750 80.2 113.3 46.6 
(b)The volume in the minor lane is a quarter of that in the major lane 
Total volume 
(veh/h) 
Yield sign intersection Two-way stop sign intersection All-way stop sign intersection 
Minor Delay(s) Minor Delay(s) Average Delay(s) 
900 4.9 10.4 10.2 
1200 8.6 16.1 16.8 
1500 23.3 35.5 36.5 
1800 65.1 80 43.3 
2100 123.1 113.3 46.1 
By observing the simulation real-time animation and comparing evaluation results, we can reach the following 
conclusion: 
a. The volume in the minor entrance lane is a quarter of that in the major entrance lane. The results are shown 
in Figure 4: 
(1)When there are no turning vehicles in the entrances, delays of the yield sign intersection and two-way stop 
sign intersection are smaller than that of the all-way stop sign intersection. And delay of all-way stop sign 
intersection has a dramatic change.  
(2)When there are turning vehicles in the entrances and the total volume is lower than 1500veh/h, delay of the 
two-way stop sign intersection is almost the same with that of the yield stop sign intersection. Delay of the all-
way stop sign intersection is the biggest. When the total volume is more than 1500veh/h, delay of all-way stop 
sign intersection has a small change. And delays of the yield sign intersection and two-way stop sign intersection 
increase dramatically. 
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(a) without turning vehicles (b) with turning vehicles
Fig. 4. Delay of the intersections
b. The volume in the minor entrance lane is half of that in the major entrance lane. The results are shown in
Figure 5:
(1)When there are no turning vehicles in the entrances and the total volume is lower than 1800veh/h, delays of 
the yield sign intersection and two-way stop sign intersection are smaller than that of the all-way stop sign
intersection. When the total volume is more than 1800veh/h, delays of the yield sign intersection and two-way 
stop sign intersection are dramatically increasing. However, delay of all-way stop sign intersection has a small
change.
(2)When there are turning vehicles in the entrances and the total volume is lower than 1500veh/h, delay of the
two-way stop sign intersection is almost the same with that of the all-way stop sign intersection. Delay of the
yield sign intersection is the smallest. When the total volume is more than 1500veh/h, delay of all-way stop sign
intersection has a small change. And delays of the yield sign intersection and two-way stop sign intersection 
increase dramatically.
(3)When the total volume is less than 1500veh/h, we can consider the yield sign intersection and the two-way 
stop sign intersection. When the total volume is between 1500veh/h and 1800veh/h, we can consider the all-way 
stop sign intersection.
(4)When the total volume is more than 2100veh/h, operation efficiency of the three intersections decreases.
Vehicles in the three vehicles tend to be unsteady. The unsignalized intersection can t meet the traffic demand.
We can consider the signalized intersection.
(a) without turning vehicles (b) with turning vehicles
Fig. 5. Delay of the intersections
2031 Meiping Yun and Jing Ji /  Procedia - Social and Behavioral Sciences  96 ( 2013 )  2024 – 2031 
6. Conclusions 
This paper briefly describes the difference of the yield sign intersection and the stop sign intersection from the 
rule of the two intersections. Delays of the yield sign intersection, two-way stop sign intersection and all-way 
stop sign intersection are evaluated by VISSIM. According to the evaluation results, then the volume scope of 
each intersection is discussed. It holds a significant value to the theoretical research and practical application of 
the unsignalized intersection. 
This paper uses microscopic simulation evaluation to discuss the traffic efficiency of the yield sign 
intersection and the stop sign intersection. Due to the limitations of the study conditions, pedestrians are not taken 
into consideration. The practicality and the application boundaries of the two intersections should be investigated 
in the field test. 
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